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We, Babcock & Wilcox Limited, a 
British Company, of Babcock Honse, Farring- 
doa Stttc^ London* EXL4, do faaeby declare 
the inve nt io n, (Com ith micated by Deutsche 
Babcock & Wilcox Dampfkbsselweekb 
A/G, a German Company, of Obrrrfi arisen, 
Rhfarfand, Germany), far which to pray &st 
a patent may be granted to us, and die method 
by winch k is to be performed to be particur 
tody descc&cd fa and by the faBowiog sfcn>- 

The present invention relates to a process 
of and tool for expanding tribe ends, applio- 
able far example to the attachment of water 
tubes to the steam and water dram of a 'water 
tube boiler. 

It is common practice to secure die ends 
of water tubes tP a boikr drum fay fitting 
each tube end within a tribe hole in the dram 
and them ffrpandfog plastically die tube end 
withkx die tu>e brie, so (hat it, itmains finnly 
in contact with the wail of die hofe to provide 
a floioVdgJit joint, in order to improve die 
resistance to the pendency of die tube, when 
the bofier is hi use, to puU out of the drum, 
■the part of the tube projecting into the drum 
is often bdkd out. 

Several different methods of obtaining doe 
desired expansion have been used. According 
to one method* a tool Is used which factodes 
a conical mandrel about which are spaced 
three corresponding tapered roBers, the tool 
being inserted in the tube end to be expanded 
with the axis of ife mandrel co-axial with die 
tube end and the mandrel being fed Into die 
tube independently of die rollers so doit die 
reflets are displaced o mwanB y into contact 
.with die Inner surface of the tuber The man- 
drel is then continuously rotated and die tol- 
lers 8X£ forced outwardly to expand the tube 
end and at the same time roll progre ss ively 
round and into the tube. It has been, found 
that with this method of expanding there is a 
tendency for each point of the tube wall, after 
each passage of a toiler has caused an expan- 
sion, to spring back elastjcaRy and thereby 
considerably reduce the contact pressure be- 



tween the tube wail and the wafl of the tube 
bole. Furthermore, the structure of the tube 
metal is affected, the mc&d becoming hardened 
by die alternating load. 

According to a second rather sanDar 
method, the tube is expanded by a tool having 
a tapered mandrel and toBem hi which the 
mandrel and the icHers rotate and move out- 
madly .towards the end of die tube during. 
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• According to a thud method, a 
with a walking surface having a diamete r 
slightly greater than die inside diameter of the 
tube is driven into die tube end, so expanding 
the tube as it moves into it Una mmod has 
certain p r ac tica l difficulties when applicito^ 
long thin tubes, which tend to backbond), 
the removal of the mandid from Jhe/ffibe, 
after die apanding operation oftaighresjBgc& 
trouble. ...jC~^-- 
An dbject of the present inveutit^Su^e' 
provision of an improved inethoi^ TliSOc^ 
far expanding tube ends. 

The invention: includes the process tejjjfc 
securing of a tube end wkhin a tube SSo^W 
a tube plate, which comprises expiSfing a 
part of the tube into fidd-tight aiitactTO 
die watt of the tube hole by i^he forcSIe 
puHiag-out of a tnbe *n«M«ng naem%er 
through the said part of me tnbe end and 
simultaneously as a consequence of the poOing- 
out effecting betting of the month of the free 
end of the tube into contact with the face 
of the tnbe pkte. 

The invention also fri Hn rtes a tube end ex- 
panding tool sphaMe for the expanding of a 
tnbe end within a tnbe hole in a tube plate 
in which withdrawal means axe provided for 
the forcible jraHing-out from inside the tube 
end of tube expanding means adapted during 
withdrawal to expand the part of die tube 
within the tube bote, and the withdrawal 
means axe arranged during with dr aw al to 
operate belting means which effect befling of 
the free end of the tube. 

The invention will now be desctfced, by 
way of example, with reference to the aocon*- 
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panying partly diagrammatic drawings, in 
which: — 

Figure 1 is a sectional side deration of the 
forward end only of a tool for rxjtfmdtrig and 
5 befiing tube ends arranged to operate on a 
tube end that extends through a tribe pfcste; 
and 

Figure 2 is a view dmSar to Figure 1 but 
with the working parts in a different operat- 
10 ing position. 

In the drawings, a tube 1 extends through 
a tube hole 2 in a tube plate 3* with its inner 
end 4 projecting beyond the inner face 5 of 
the tube plate to a distance equal to about 
15 twice the wall thictnrss of tube. The tool, 
in dic a te d generally by 10, factories a forward 
body part 11 terminating in a bearing surface 
12 which, when the macW is in nse, is held 
firmly against the part of tube plate inner 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends ariaSy beyond the bearing surface 12 
and at t^cr m^nm^nr^m^rt of the expanding 
operation lies in the initial position shown 
25 in Figure 1 in which ft extends into the tube 
1 1» a pate beyond the tube piste 3. At its 
inward or forward end the mandrel 14 is 
formed with an enlargement or head 15 ad- 
Joining a part 16 that tapers rearwardly to a 
W- C5&£fcal part 17 beyond which awrtlS 
. ^cf --the iffwulrrf is screw-threaded Into an 
operating rod 19 which is coupled to the pis- 
v_: ton of an hydraulic power device (not shown)* 
^-."A.-z^omv of four complementary j^mmlln^ 
35 ... members 21 are 6UdaHy mounted on the 
-^ja^Msred mandrel part 16 and may b e mov ed 
■fsyfnr^iitj^f^^ position shown m Figure 2> 
.^ferwmch angnrd parts thereof form a com- . 
_3~j4ete ring-dike tube eramrtfng surface 22> to 
40-^3 ^Staggered position shown m Fignre 1 m 

.-Jw Wch.o ne opposed pah of the members 21 

is effset rearwardjy of <fre other pair so that 
^^^raaK radius of each member is reduced. 

_j The 'four members 21 are held together aid 
45 to the mandrel by a heEcal spring 24 mat 
enrfrrfes part-cylindrical se ct i o ns 25 of the 
four members. 

Stida&y mounted <m die cylindrical part 
17 of the mandrel is a movable gtm> 30 m 
50 the form of a tube length having a cylindrical 
rearward portion 31 which is 0 aBcaag fit on 
the manure^ part 17 and a flared forward 
part 32 of such dim haft at its forward end 
that it engages? the 'two rearmost expanding 
55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandrcL 
Secured to the rearward end of the portion 
31 2a a boss 3* formed with a drcumferen- 
tially extending radial shoulder 34 that feces 
60 rearwardly of the mandreL Afaxnted on <he 
body part 11 «re catch means In the form 
of four plungers such as the plungers 36 so 
arranged as to be slidabfe radmHy and being 
massed inwardly by springs s uch a s 
65 springs 37. These "plungers are arranged 



to engage die boss 33 and are an 
shaped at their inward axis that they 
restrain rearward movement of the shoulder 
34 past the plungers only until the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tube end belling de- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only tmd 75 
biassed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 c ompicBMfltar y to th e 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves xeatwaarcBy past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 h formed with a 
forwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tuhel. 

To cany out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the mandrel 
14 Inserted into the tjnbe to the position shown 
in Figure 1, so that the bearing snrface 12 
engages the tube plate face 5, the stop 30 95 
being set with ha shoulder 34 forwaxtHy of — 
the plungers 36* the expanding members 21 
bang towards the rearward end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 . 
the forward end of the stop 30. 

The mandrel 14 is now drawn rearwardly 
through the .tool body . part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which ore held against 105 
axial movement with the mandrel 14 by the 
stop 30, are caused to move outwardly into 
contact with and to expand the part of tube 
1 which lies Immediately outside the cube 
plate 3. As this takes place jthe forward pair 110 
<of the members 21 move slightly rearwardry 
fexto alignment with dbe other pair of the mem- 
bers 21* 

Once the head 15 of the mandrd 14 comes 
into contact with the expanding members 21 115 
farce is transmitted directly from the mandrd. 
to the stop, which is caused to move in a rear- 
ward direction so mat the plungers 36 of the 
catch nw,|w ride over the shoulder 34. The 
eipamlrng members 21 and the stop 30 move 120 
rearwardly with the mandreL tjbe members 21 
effecting progressiv e expanding of the part of 
the tube 1 which fies within the tube plate 3. . 

As the members 21 approach the inner face 
5 of the tube plate 3 the flared part 32 of 125 
the stop member 30 engages the incBned sur- 
faces 42 up on the eight belling dements 40 
and causes those dements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly the projecting inner end 4 of 130 
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Jthe triie 1. This fading operation ends when 
the tube expanding surface 22 comes into coa- 
tact with the forward part of the surfaces 42, 
whereupon rearward movement of the mandrd 
wfctive to die tool 10 is positively checked. 

The tod 10 is now removed from the 
finished tribe, the mandrel returned go its for- 
ward position^ the tribe T*™*fog elements 
21 did docg the tapered part 16 to cj*rr 
rearwarf positions, and the stop 30 restored 
to its forward position* The tod may then 
be jmtkA to the next tribe <p be opanded. 

Trie ma c hine described is adapted to act 
3*ma pzesdacted size of tribeT^e diameter 
of the expanding surface 22 being aiypro- 
pria^tdatMtnitefa^^ 
tri*. If desired the head 15 of the marrird 
may be made adjustable axiaHy of the mandrd 
14;kdien8twwasittc»tdqptedbyani^ 
movement of the «p»^¥g members axidfy 
of the tapered part of the w1ttT v*rd to deter* 
mine the effective diameter of the cxpaadmg 
members daring the expanding operation- aal 
^P^^^^^^^&Weper- 
^TOfejtoarf *at effective diameter. t mm 
the head 15ismda^ ftdftgtrfJe, itbadvan- 
to a pjgjjQ^jjn^ diqped, over- 
» ig members. 

- fa:— 

1. Proceaa far the securkig of « tribe end 
wnra* a tribe hole in the tribe plate, which 
comprises expanding a part of the tribe into 
Wd<ight contact with the waH of the tribe 
hde by the fiottihfe puffing-out of a tribe ex- 
panding member through die said part of 
me tnbesnd rinmftSTO oqfo 
of tte pofling^rat effecting beffing of the 
mouth erf the free end of the tribe into oan- 
tact with the face of the tribe plate. 

2. Arte end expanding tod srdtabfe for 
tte emsnrtmg of a tribe end within a tribe 
ndeinatiAepIate,^ 

are provided for die forcible prirmpont from 
fadds die tribe end of tribe T*wi«fi"g 



ft*e end engaging dements which are 
^ranged to move radially outwardly upon 
wi4&awri of the **e espaadiro means and 
so effect bating of the tribe encC 

4. A tool as daimed b Gtekn 3v wherein 
the tube expanding means indnde a plurality 
of expand^ members fitted riboot & peri- 
pherytf a toaed part cf the length 6t a 
mandrel which is inserwMe aaiaDy into *he 
™? *° *J erpaucfcd and farms part of the 
TOMraw^ m^ns, stop means axe arranged 

KETOta initial position, catch means are 
arranged to restrain outward movement of the 
sfag> tneans from the initial poartkm unless 
fece co the stop means exceeds 
a predetermined vafa^ the stop means befog 
arranged to restrain outward axial movement 
of the said members upon outward movement 
of die mandrel oriy until die force exerted 
exceeds the piedctearfr^ «vafae, andjfcettfce 
e^cngagltig dements nre arranged for a*- 
gagement by indfned surfaces on die stop 
means whereby upon the mamfad moving the 
ex panding m eans and dais the top means in 
an outward direction t hrough an appicferiate 
distance a part of die tribe that erte^ beyond 
J^c is engaged and bdled oat by 



5. A tod as daimed in Claim 4, wherein 
the expanding members ere hdd in dose coo- 
ta ct with the tapered part of the mantel by 
a drctflnacribing fixing. 

6„ A tod as dajtaedin Oafan 4 or Chim 
5 5 whe rein a stop provided on die mandrel is 
adapted by Smiting movement of die expands 
members axiafiy of the tapered p^rf 
the m andrel to determine the effective dia- 
meter of the eapaaBng members dating the 
ctpatriing operation, and the position of the 
stop is adjustable to permit -variation of that 
effective diameter. 
7. A tribe end expanding tod arranged and 
^^diiT^ SSX^r^ST^ 111 ™ adapted to operate sribstantisSyi described 

****** within die tube bo£and the substantially as shown in, the aaxSK 

withdwwd means are arrayed (faring with- drawings. *****»pmi.yus S 
grayd to operate beffing means which effect 

b<ffir« of At free end «f ihe tribe. Fordse Andicams. 

•u^! W * datecd j n ^ ^^C»RK3rL 
die beffing means comprise a areolar sow tf Chartered PtetottAgenL 

SSSf^^l Mf^^i^^I^ Ccmriar Pr«.-1857. 

PaMiahsd st The Patent Office, 26, Souifcuirjfai Bnildingp, London, W.GJ, from which 

copies may lie obtained. 
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1 SHEET Tfcb tawhff H a rcfrofactton «f 
the Orfgtoaf on a mfuctd 



FIG. I. 




